By 0. LEYTON, M.D.
THE original title of this paper was " The Diagnosis of Diabetes Mellitus." I changed the title because I failed to find a satisfactory definition of that disease. If the statements in a paper are to prove of any value they must convey to the reader the same ideas as those which pass through the mind of the author. To do this one should adopt the same method as the writers on philosophy and attempt to define every word used, but this would entail the consumption of much time. I regret that I cannot avoid using the term "disease." The accepted definition of this word is " a condition of the body or some part or organ of the body in which its functions are disturbed or deranged; a morbid physical condition; a departure from the state of health specially when caused by structural change." This definition includes deformities and many abnormalities which neither hinder the individual from leading a normal life nor tend to shorten his time upon earth, and a large number of conditions which do not need treatment, such as several of the inborn faults in metabolism. According to this definition a man who has lost a tooth or some of his hair should be called diseased. When I use the term " disease" I shall mean a condition of the body or some part or organ of the body in which its functions are disturbed or deranged, this disturbance or derangement leading either to diminution in the length of life and/or to some definite disability if the condition be not treated.
Years before there was any reliable method of estimating the sugar in the blood, some physicians had recognized that there were cases of glycosuria in which the sign might be neglected. I imagine that this recognition had followed observation upon disobedient patients who had flourished in spite of their not having kept to the prescribed diet.
Later, Salomon put forward an explanation of this by his discovery that some individuals have a low renal threshold for dextrose, and excrete that substance in the urine without having a concentration of sugar in the blood above the normal average. The majority of individuals who possess this peculiarity' pass urine containing a low percentage of sugar, usually under 2 per cent.; exceptions are not rare. I have seen at least half a dozen who have secreted urine containing over 4 per cent. sugar, and one case in which the sugar in the urine rose to 11 per cent., whilst the sugar in the blood did not rise above 0 17 per cent. (fig. 1 ). This result was so remarkable that it seemed wise to have the estimations confirmed in a second laboratory.
Many have thought that the low renal threshold for dextrose accounted for all the cases of glycosuria which flourished whilst the patients were on an ordinary diet. MacLean however, found that a certain number of individuals developed a brief hyperglycaemia after taking dextrose by the mouth, the concentration of sugar in JULY-MED. 1 the blood rising sufficiently to lead to a temporary glycosuria in people whose renal threshold for sugar is not below the average. In these cases the fall of the sugar concentration in the blood is rapid and complete within 90 minutes. MacLean tells me that these patients do not develop a condition which needs treatment, and that they are not suffering from any disease.
My experience confirms MacLean's statement ( fig. 2 ). Fig. 2 illustrates a typical case.
The object of this paper is to draw attention to yet another condition, one which at first sight suggests that it is a glycosuria which calls for treatment, since it is an hyperglyea3mic glycosuria. It is a condition that everyone must have expected to exist, but so far as I know attention has not been drawn to it; or, if papers have appeared on the matter, they have escaped my eyes, and the eyes of many interested in metabolism.
It must be conceded that the more accurate the apparatus we possess, the more difficult it is to define abnormality. A few instances are sufficient to illustrate this. The clinical thermometer makes it difficult to decide what deviation from 98I 4C F. constitutes fever. The sphygmomanometer makes it difficult to decide what should be called an excessive blood-pressure. The elaboration of the more delicate methods of determining the sugar in the urine has necessitated a new definition of glycosuria. The method of estimating the sugar in the blood-its rise and fall, which allows us to measure indirectly the rate at which sugar is burnt and/or stored-makes it difficult to decide what deviation from the average is an illness and needs treatment. The opinion I hold is easy to grasp when an illustration is given. Two men of the same age and build may participate in a weight-lifting competition. X can lift two hundredweight, whilst Y can lift only half a hundredweight. They are both quite healthy. A month later X can lift only one-and-a-half hundredweight, whilst Y can still lift half a hundredweight. Although X can lift more than Y, nevertheless there is evidence that X is ill.
It is the fall in the power of the muscles, not their absolute efficiency, which 1203 is evidence of disease. It is the alteration in the function of the tissues-rather than a constant low level of efficiency that points towards disease. Now reverting to the power of burning and storing sugar: it is well known that a condition exists in which carboh. drate is burnt too rapidly, and unless the individual suffering from that disease be fed every two or three hours, be develops symptoms of hypoglyceemia and may even become maniacal for a time, and then die.
This terrible condition is not necessarily associated with neoplasm of the islands of Langerhans in the pancreas, for in at least one case, exploration failed to show any abnormality in that organ.
At the other end of the scale we have the individual whose pancreas has been completely destroyed, and whose nitrogen-dextrose ratio is 1 to 3 * 65 when he is fed on protein and fat alone. Too rapid a burning of carbohydrate is a disease, and insufficiently rapid burning of carbobydrate is a disease; but between the end of one disease and the beginning of the other there is a considerable distance.
We might manage to visualize this by populating the side of a mountain 10,000 feet high and attributing to the dwellers on the mountain side a power of utilizing carbohydrate in direct ratio to the height at which they live. Those who live at sea-level cannot burn any sugar, whilst those at the summit burn sugar so rapidly that they must be fed hourly. The average people will live between the heights of 4,000 and 6,000, not all at 5,000 feet. If the sugar-burning capacity of a 6,000-foot dweller fall to that of a 5,000-foot dweller, he will have begun a disease in spite of his power being greater than that of a 4,000-foot dweller.
I should not be surprised to find that the efficiency of the internal secretory power of the pancreas is above the average during the time that an individual is putting on weight rapidly, only to diminish some years later; super-insulism may be followed by sub-insulism, like hyper-thyroidism by hypo-thyroidism.
For some years I have attempted to determine the rate at which individuals burn and/or store carbohydrate, in the following manner. The patient is fasted for about fifteen hours-that is to say, he has a breakfast consisting of a cup of tea without milk or sugar, having had nothing to eat since the previous evening. Two hours later he is given 60 grm. of dextrose dissolved in 250 c.c. of water to which a little lemon juice has been added. The sugar in the blood is estimated before he takes this, and then samples of blood are taken at intervals of half an hour, and immediately after the taking of the samples of blood the bladder is emptied. This is continued for three hours. After estimating the concentration of sugar in the blood, one is able to decide how long it has taken for the sugar in the blood to drop to what it was before the administration of the dextrose, or to the level of 0 -12 per cent., whichever is the quicker. The urine secreted during this period is next measured, and the amount of sugar and of urea in it is estimated. The object of estimating the urea is to determine how much protein has been destroyed and the quantity of carbohydrate that has been liberated by this destruction. By multiplying the weight of urea excreted by the factor 1 7, the weight of sugar is arrived at. If one assumes that a grammes are excreted and the time taken is b hours, and the weight of urea is c grammes, then the rate at which sugar is burnt and/or stored is:-60 -a + (1 * 7 x c) + b.
The average young healthy individual is able to burn and/or store about 50 grm. per hour, but it is not safe to assume that, if an individual is able to burn and/or store only 25 grm. per hour, he is therefore suffering from a disease. We all teach that a patient suffering from glycosuria shall be treated until there is evidence that the patient is not suffering from any disease. The usual method of differentiating has been by the administration of dextrose and observing the rise and fall of the sugar in the blood. Some years ago a woman, aged 31, came to see me, stating that her brother was suffering from diabetes mellitus, and that she had been treated for the same disease. Upon examination I found that, following a dose of 50 grm. of dextrose, the sugar in her blood rose from 0-1 per cent. to 0*25 per cent. after an hour and a half ( fig. 3 ), and that it took three hours more to fall to 0 1 per cent. On working out the rate at which she stored and burnt sugar I found it to be 20 grm. per hour, and, therefore, it appeared as if she was suffering from some definite disease. It is true she had the peculiarity of a low renal threshold for dextrose. It is not necessary for me to state the reasons for my deciding to allow this patient to eat and drink whatever she liked for a time. At the end of a year of unlimited diet, on repeating the test after giving dextrose, it was found that her power of metabolizing carbohydrate had not deteriorated in any way.
About the same time observations were made upon her brother. His curve was rather worse than that of his sister, but he, too, was allowed to eat and drink what he liked, and at the end of the year was found to be quite as well as, or rather better than when the first observations were carried out. It will be of interest to contrast the curve of this woman of 31 with that of a woman aged 40, who came to see me with a history of intense thirst, polyuria and loss in weight ( fig. 4) . She, too, proved to have a low renal threshold for sugar. In her case, after the administration of 50 grin. of dextrose by the mouth, the concentration of sugar in the blood rose from 0*09 per cent. to 0t25 per cent. within the hour, and dropped to 0e1 per cent. after two and a half hours-that is to say, an hour earlier than in the case in which I believe there was no disease.
So that here we have tWQ curves-it is true there was a small difference in the dose of dextrose-two curves, both of hyperglycaemic glycosuria; in the case of the patient who appears to be here less diseased than the other there were all the signs and symptoms which called for treatment.
It might be said, "Why worry about curves? One of these patients had symptoms, the other had none; surely that would suffice to enable one to arrive at a diagnosis." Unfortunately this is not true, as the following case-record shows:
In September, 1927, a friend came to me in a greatly perturbed state on account of the refusal of a life insurance office to accept him as a first-class life because sugar had been found in his urine. He had just recovered from an operation, and it was thought that perhaps his glycosuria was temporary and due to that cause. He was submitted to the usual test, and it was found that the sugar in his blood rose to 0 *3 per cent. for a short time, but returned to 0-1 per cent. two hours and a half after the administration of dextrose ( fig. 5 ). His efficiency worked out at 32 grin. per hour, which is better than that of the woman already referred to. This man had no thirst, and no polyuria and he stated that in every way he felt perfectly well. His age was in the region of 40. He was advised to go on holiday for six weeks and then to be re-examined.
He did not go on holiday, nor was he re-examined until seven months later, when, after exactly the same fast and dose of dextrose the sugar in his blood rose from 0 -3 per cent to 0-5 per cent. an hour after the administration of the dextrose, and fell to 0-32 per cent. three hours later; so that there was no doubt whatever that the disease had progressed during the interval.
There are other cases to which I might refer in detail-for instance, that of a man, aged 54, who has had sugar in his urine for the last ten years. When submitted to test the sugar in his blood started at 0 -09 per cent. and rose to 0-23 per cent. within half an hour ( fig. 6 ), but took two hours to fall again to 0 -1 per cent. For this reason one cannot consider him one of the cases of a lag curve, as described by Professor MacLean, but the fact that he has had sugar throughout this large number of years, without a low renal threshold, and that, in the absence of treatment, he has not becomie worse, I think permits of the conclusion that his is a case of congenitally poor power of burning and storing sugar. I could produce a number of cases in support of the view that the power of burning and storing sugar varies in different healthy individuals, and that it is only the gradual diminution in this power that calls for treatment, provided that there are no symptoms present. Also, that in doubtful cases the only method of deciding whether that power is diminishing is that of allowing the patient to throw normal work upon the carbohydrate metabolism for a period and re-examining and comparing the results. If there is a definite diminution in the power of metabolizing sugar, then, and then only, is the case one of glycosuria that needs treatment.
These observations have borne fruit in my own practice, Amongst the patients whom I have advised to resume ordinary diet I may number Mr. A. W.
He came to me first on November 23, 1926, when the concentration of sugar in his blood rose to 2 -2 grn. per kilogram, and took two hours to fall to 1 -3 after the administration of 30 grm. dextrose by the mouth.
The renal threshold was low.
The test was repeated November 6, 1928, when it rose to 2 -0 grm. per kilo, and remained at 1 -6 after two hours: my experience suggested that it might be worth while observing the effect of 50 grm. dextrose. The sugar in the blood rose to 1 -85 and diminished to 1 -3 after two hours. The patient was advised to eat and drink whatever he liked, and on February 22, 1929, he was given 50 grm. of dextrose by the mouth and the sugar in the blood then rose to 1 * 7 grm. per kilo, and fell to 1 2 grm. after two hours.
This appears to be sufficient evidence that the patient has a low threshold, and a power of burning and/or storing sugar somewhat below the average. Before advising some of these patients I explain that the return to ordinary diet is tentative. So far I have not had to enjoin them to return to a strict diet, but some refuse to make the experiment of. an ordinary diet, saying that the restricted diet does not cause them any inconvenience.
The main object of this communication is not simply to release a certain number of individuals from a restricted diet. A restricted diet does but little harm: some patients even will resent being told that they may eat and drink like their fellow men. The principal object is to correct an error in the outlook upon the treatment of hyper-glycsemic glycosuria, which the existence of these cases has caused.
When a physician has several of these cases under treatment, and, by restriction of their diet, they continue to enjoy almost as good health as if they were allowed to eat and drink whatever they liked, he attributes their well-being to his skilful dieting, and thinks that other cases of hyper-glyc&mic glycosuria, which do not belong to this class, should do equally well. Owing to this fact many slight cases of disease are not treated with insulin until the damage to the pancreas is irreparable.
DicUs88ion.-Dr. R. D. LAWRENCE said he agreed with Dr. Leyton that by simultaneous urinary and blood-sugar estimations after a glucose meal, two negligible types of glycosuria could be established, renal glycosuria and the "lag-storage" type. Patients with other abnormal curves, except in endocrine disease or severe toxemia, were best treated as mild or potential diabetics, although records showed that a few cases had remained stationary for years without diet restriction. It was most important in doubtful cases to ensure that the patient had been on ordinary carbohydrate diet for at least a week before the glucose test, because previous carbohydrate restriction might make an otherwise diabetic curve almost normal, or make a normal individual show a curve resembling that of mild diabetes.
Dr. SAXBY WILLIS: I may mention the case of a woman aged 45 who came complaining of severe bi-temporal headaches. The X-ray showed an enlarged pituitary fossa. Examination of the visual fields showed constriction of one temporal field. Urinary analysis revealed intermittent glycosuria. The blood-sugar had a low threshold with a rise to over 2 % and slow fall to normal.
After dieting, the glycosuria disappeared and the patient is now on practically a full diet and is free from glycosuria. I suggest that cases of this kind are probably of pituitary origin rather than of the pancreatic type and that certain of Dr. Leyton's cases belong to this group.
The Occurrence of Bovine Type Tubercle Bacillus in
Pulmonary Tuberculosis-its Role in Pathogenesis.
(From Fife and Kinros8 (Glenlomond) Sanatorium.) By W. T. MUNRO, M.D., M.R.C.P.Edin.
STATISTICS from the medical world all point to the infrequency of bovine type tubercle bacillus from sputum in pulmonary tuberculosis. Park and Krumweide, in the United States, have collected statistics of bovine infections and they could only find two oases of undoubted bovine type infections in 680 cases of pulmonary tuberculosis.
